Laminectomy was usually contraindicated when (1) there was a very limited life expectation, (2) there had been total loss of motor, sensory or reflex function below the level of compression for more than a few hours, (3) the paraplegia was rapidly progressive over a few hours, following the collapse of a diseased vertebral body (there was usually a traumatic factor in the cord lesion as well as a compressive one), (4) there were multiple or diffuse spinal deposits seen on the plain spinal X-rays or myelogram, and (5) when the primary neoplasm was a bronchial carcinoma when neurological recovery was very rare since life expectation was usually too short to permit it. If a spinal metastasis was being treated by radiotherapy frequent neurological examinations were necessary. A small degree ofcedema might be sufficient to cause further interference with cord function: decompression, if it was to succeed, might have to be done as a matter of urgency. Radiological demonstration of unilateral and bilateral pars interarticularis defects, either incidentally or in association with acute or chronic backache, is not uncommon. Interest in these lesions stems from the findings of Lambl (1858) who observed discontinuity of the neural arch in spondylolisthesis and from the report of Neugebauer (1881) who described elongation and angulation of the pars interarticularis without loss of continuity. The generally accepted figure for the incidence of such defects, with or without spondylolisthesis, is 5-7 %; however, a recent review at Heatherwood Hospital, Ascot, of 1,050 lumbar spinal examinations, in which oblique projections were routinely used, revealed a rather lower incidence of 4 %. The nature of these abnormalities has for many years been the subject of controversy and contentious disagreement.
Stress Fractures of the
A congenital origin was postulated by Schwegel (1859) from his observation of two separate centres of ossification in each half of the neural arch. This theory was reasserted by Rambaud & Renault (1864) on the evidence of a series of relatively thick transparent sections of foetal bone: failure of fusion of such centres, should they exist, could produce a pars interarticularis defect. Subsequent investigation, however, using better techniques in more than 700 foetal and neonatal skeletons (Roche & Rowe 1953) has failed to confirm these observations. Such an origin therefore appears no longer to be acceptable.
Nevertheless racial and familial factors have been shown to predispose to the development of these lesions. Baker & McHolick (1956) investigated 400 children between the ages of 6 and 7, finding an incidence of 5%; examination of the parents of these affected children showed 28 % to have similar lesions. Wiltse (1962) found defects of this type in 26% of the direct relatives of his patients with this abnormality and also stated the incidence in negro males to be less than half that in white males. Racial inheritance was considered as a possible factor by Stewart (1953) , in his study in Alaskan Eskimos and Aleuts, when he found the remarkably high incidence of 26-3 %. For a number of reasons, this author was obliged to abandon this hypothesis in favour of a traumatic origin attributable to chronic stress.
That these lesions are in fact due to injuries has long been suspected. Much of the evidence in assessing their origin is radiological. It would appear that explanations other than trauma have been considered because the majority of patients come with the abnormality already established and subsequent examinations commonly fail to reveal any alteration in appearance.
Certain clinical factors weigh against a congenital origin. The lesions are frequently symptomatic, being productive of back pain and usually associated with a history of trauma. The precipitating traumatic incidents are usually mild, if indeed their exact nature can be determined. The patient may describe athletic strain, such as a fall at wrestling or insidious pain developing during a game of football. Rarely can these incidents be regarded as sufficiently severe to have produced a frank fracture and it appears reasonable to regard them as the culmination of a prolonged period of stress. In other cases in which the hazard is occupational, such as ballet dancing, floor scrubbing and persistent carrying of heavy weights, the pattern of stress leading to a fracture is comparable to that causing these lesions in other parts of the skeleton.
It has been shown that, although onset in the first decade is common, these patients usually present during adolescence and early adult life. By this time radiological examination frequently shows the lesions to be fully established. Males are more commonly affected than females, possibly because of greater physical activity. The arches are involved with decreasing frequency from the fifth to the first lumbar, corresponding to the areas most subjected to stress. Supporting radiological evidence for the theory that these defects are the result of stress fractures has been difficult to obtain. Even the established lesion may only be evident in one of a number of radiographic projections and consequently the demonstration of a hair-line crack in its early stages may be fortuitous. The backache engendered by these injuries rarely justifies surgical intervention so that pathological demonstration of fracture repair is unusual. However, serial radiological studies may show a pattern of change which corresponds to the course of fractures elsewhere in the skeleton: absorption of the fracture surfaces, callus formation and marginal sclerosis. While failure of union is the usual outcome, owing to the forces which tend to separate the fracture margins, it is possible on occasion to demonstrate convincing evidence of repair, with or without residual lengthening and attenuation of the affected pars interarticularis. Such an alteration in the radiological appearance does not occur with lesions of congenital origin. Case 1 (Fig lA, B) . Boy aged 15
Complained of low backache after playing football. Ten months later a frank pars interarticularis defect had developed. Retrospective examination of the original radiographs revealed a minute crack at the site of the lesion. This was clearly a fracture which had failed to unite by bone.
Case 2 (Fig 2) . Woman aged 43 This patient, with low backache of four years' duration, had a defect in each pars interarticularis of L4. The irregular sclerosed margins suggested these to be un-united fractures. Myelography showed a corresponding filling defect in the opaque column, considered to be due to callus formation. At subsequent operation, the presence of un-united fractures was confirmed.
Case 3 (Fig 3A, B) . Boy aged 14 Low backache for several months, accentuated by exercise. A defect in the right pars interarticularis of L4 was considered to be a stress fracture. This was only visible in the oblique projection. Seven years later the fracture had healed but the pars interarticularis had become long and slender.
These representative examples support the present contention that these lesions are due to stress fractures in which the precipitating trauma is frequently subliminal.
Mr D Churchill-Davidson (London) said that during the past two years he had traced 8 cases of traumatic spondylolysis: from this limited experience he believed that traumatic spondylolysis was more common than previously thought. He also doubted a congenital origin for this lesion. To obtain confirmation of the diagnosis by X-rays it was necessary to take oblique views centred on the suspected lamina although routine anteroposterior and lateral views might disclose the defect on careful inspection. He therefore advised that routine oblique views of the lumbar spine should be taken in this type of case. With regard to treatment, it was worth while immobilizing the lumbar spine in extension when early bony union might follow. October 1965: Following a game of rugger experienced low back pain. X-rayed and a diagnosis of osteochondritis made. Four months later he still had pain and further X-rays showed an obvious bilateral defect of the pars interarticularis of L4 (Fig 1) . There was also a slight forward slip which had not been present in the films of October 1965 when no break was visible. This very strongly suggested that the stress fracture was of recent origin. He was treated in a plaster in extension and later in a plastic jacket.
After 5 months his symptoms disappeared and an X-ray in June 1966 (Fig 2) showed sound union and a bulge of callus at the fracture site.
